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Effects of Laptop Computers with Multimedia and Presentation Software
on Student Achlevement

Computers are becoming a mainstay in elementa:y and secondary classrcoms
(Grimm, 19%5). Two major reasons for their attractiveness are their appeal to
students and educators’ beliefs that the technology may enhance learning
'Menlinger, 19%6). Laptop computers and muitimedia and pregentsticn software are
two educational technolegy trends that have drawn recent attention. As emerging
educational technologies practices are introduced to the classroom, research 1is
needed to investigate their impact on student achievement. Beasley and Waugh
i1996) warned that research is lagging far behind advances in the capabilities
of the multiredia technology. The purpcse of this study was tc investigate
whether exposure to multimedia and presentation software con laptop computers
influenced student achievement in a secondary level anatomy snd physiology
science course.

Background of the Study

Software Use in Bislcgy

Multimedia and presentation software are two popular educational

)

e

applications. They cffer a unique klend of formats for displaying arnd crganizirg

O

n. Both pregrams display information in many different formats thas

b

infcrmat
can be arranged in a variety of helpful combinations. The format attributes of
multimedia, such as reccrded language, graphics, video, and music, accommodate a
variety of learning styles (Ayersman, 199¢; Provenzo, Brett, & M:Closkey, 1999,
Multimedia and presentation applications promote a constructivist apprcach
to learning by encouraging complex interactions between learners and zontent.
Constructivism involves learning in context; learners construct much of what
they learn and understand as a function of their experiences {(Schunk, 260U,
marriage cf multimedia and presentation software provides an avenue by whizh
students car learn through the act of crganizing informaticn. Presentation

software such as Micrescoft's FowerPoint™ cor Roger Wagner’'s Hyperstudio™
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transforms students from passive receptacles of knowledge to active learners who
make decisions about how to direct their learning (Thorsen, 1998). Presentation
applications also facilitate the development of research skills and encourage
cooperative learning and problem solving (Sharp, 1996). Jonassen, Peck, and
Wilson (1999) proposed that “students-as-producers-of-technologies engage in
much mocre meaningful learning than students-as-receivers-from-instructional-
technologies” (p. 112).

Previous research indicates that using multimedia in biology improved
students’ achievement scores. Ritt and Stewart (1996) réported that students
who used anatomy and physiology multimedia software séored 10 points higher on
lab practical exams than those who did not. Ninety percent of the cocmputer users
in their study indicated that the multimedia software greatly enhanced their
understanding of the subject matter.

A meta-analysis by Christmann, Badgett, and Lucking (1997) indicated that
computer assisted instruction (CAT) had a small positive effect on achievement
scores. The researchers warned that net all subject areas had such findings.
They did find a positive effect for high school biology. Meta-analyses by
Fletcher-¥inn and Gravatt (1995) and Liao (1992) showed similar findings with a
moderate effect size favoring CRI. Lu, Voss, and Kleinsmith {1997} aiso reported
positive effects of using CAI in high school biology classes. Other studies
specifically for high school biolcgy repcrt a positive effect when using CAI
when compared to traditional instruction (Lezarowitz & Buppert, 1993). Hounshell
and Hill (1989) used computer simulations as a supplement to a biology course tc
cover topics such as genetics and population studies. The authors reported
significantly higher student achievement scores with the computer-assisted
approach over the traditional classroom approach.

A.D.A.M.—-The Inside Story is a common multimedia application for anatomy

classes. Matray {1996) reported that A.D.A.M. provides learners with an

opportunity to review systems that could not ke viewed in & “real life”
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entvironment. Learners are able to control their learning environment as they
view the systems of the human body.

Jonassen et al. (1999) noted that despite multimedia’s popularity, the
research supporting positive effects of multimedia on learning was limited.
Provenzo et al. (1999) predicted that the promise for multimedia and hypermedia
has just begun. They suggested that “when combined with other computer-based
technologies such as the Internet...multimedia and hypermedia have the petential
to transform learning and instruction” (p. 187).

Laptop Computers

Laptops are becoming familiar learning tools for students. The portability
of laptops is attractive to many educators who have limited equipment. and whc
desire greater mobility and access for students. This technology has been shown
to improve teacher and student technology literacy, student responsibility and
independence, and the quality of student products (Fouts & Stuen, 19397; Gardner,
Morrison, Jarman, Reilly & McNally, 1994).

Gardner et al. (1994) explored the effects of providing portapble computers
to 235 students from 8 schools (one special, one primary, and seven secondary-
level). Students had full-ownership of the portable computers for one year.
Their findings were mixed. The portable computers did not have a positive effect
on achievement gains for mathematics and English. However, there was a positive
impact on science achievement. They also reported that students with laptop
computers were more motivated and acquired information technology literacy more
quickly.

In other research (McMillan & Honey, 1993), teachers indicated that laptop
technology increased their ability to undertake more inguiry-oriented
activities, project-based activities, and long-term assignments. They found
that students improved markedly in their ability to communicate persuasively, to
organize their ideas effectively, aind to accurately use & broad vocabulary.

Researchers from the Copernicus Project in Washington State (Fcuts & Stuen,

e
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1897) noted that writing skills were the most directly affected by the use of
laptops, followed by communication and preséntation skills.

It may be that whether or not laptops are used in the classroom is less
important than how they are used. As Clark (1991} proposed, “Learning is
influenced more by the content and instructional strategy than the type of

‘ medium” (p. 34). Constructivist-based le2vning activities appear to be more
beneficial. Bradshaw and Massey (1996) noted that laptops level the playing
field because all students use the same tools and have similar access to
information.

Design of the Study
Methodology

This quasi-experiment utilized a control group/experimental group
counterbalanced design. Two classes {(Group A and Group B) of anatomy and
physiclogy students served as a sample of convenience (Gall, Borg, & Gall,
1996). Group A used laptop computers with A.D.A.M. (Animated Dissection of
Anatomy for Medicine} multimedia software and PowerPoint™ presentation software
during the first and second quarter ¢f the 1997-98 school year. Each of the
students in Group A was given full-time possession of a laptop computer,
including permission to take it home. Group B served as a control group and did
not have access to the laptop computers, although MedWorks™ software and the
Internet were available on five workstation computers in their science
classroom. Acrcess to the technology was reversed for the second half of the vear
and Group B students used the laptop computers while Group A served as a
control.

Both groups of students were taught the same curriculum by the same
teacher. Instruction centered on lectures, lab activities, and open-ended
projects. The students with the laptops reviewed the course material with the
A.D.A.M. software. They also used PowerPoint™ to create a presentation on cne

aspect of the curriculum. Therefore, the treatment involved fulltime possession
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of a laptop computer, interaction with the A.D.A.M. software, and opportunities
to create multimedia presentations with PcwerPoint™,
Participants

Participants were first year anatomy and physiology students from a small
rural high school in ldaho. The anatomy and physiology course was an elective
course that was usually taken in the junior or senior year. The participants
were assigned to one of two groups based upon class schedule. Group A consisted
of 2 twelfth grade students and 9 eleventh grade students for a total cof i1
participants. Group B consisted of 1 twelfth grade student, 14 eleventh grade
students, and 1 tenth grade student for a total of 16 perticipanis. Prior to Lhe
study, the two groups did not differ on overall cumulative GPA., t(25) = .93, p =
.36, d = .49 or previous biclogy grades, t£(12.26) = 1.89, p = .08, d = .89 (seec
table 1 for group means and standard deviations). The difference in previous
biology grades was approaching statislical significance.
Table 1

Priovr Biuvlogy Grades and Grade Point Averages

Biology Grades Z.94 1.27 3.70 51
Previous Cumulative GPA 3.44 .65 3.6% 51

Instrument

Student achievement in the anatomy and physiolcogy class was measured each
schocol guarter. Over the course of the school vyear, student achievement was
based on 12 teacher created exams. Each exam contained an average of 40

multiple-choice questions and two essays. The majority of the exam questions
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were taken from the instructor’s guide that accompanied the classroom text. Both

groups completed the same exams.

Results

A repeated measures ANOVA was used to analyze the data. The between
variable was group membership. The répeated measures were the students’ grades
for each of the four quarters of the school year. There was nc difference in the
overall achievement of Group A and Group B for the year, F(1, 25) = 4.06, p =
.06 (see table Z2). This would be expected because ezch group served as the
experimental group and the control group for part of the study.
Table 2

Analysis of Variance of Repeated Measures

Between subjects
Group 1272.4¢ 1 1072.46 4,06 UG 14
Error 6604.71 25 264.19

Within subjects

Quarters 3780.46 3 1260.15 27.43 L 001 ef
Quarters * Groups  355.57 3 118.52 3.582 .02 L1z
Errors {Quarters) 2524.75 75 33.66

Thr ce was a significant difference in the overall achievement of the
groups across the four quarters of the schocl year, F(3,75) = 37.43, p = .001.
As the school year progressed, the content of the course became more difficult

and the students’ grades dropped.

8




Laptop 8

There was also an interaction between the groups across time, F(3,75) =
3,52, p = .02. The difference between the groups at each of the four quarters
was investigated with separate t-tests. There were significant differences
between the two groups at the first and fourth quarters (see Figures 1 and 2).
As noted earlier, we were approaching a significant differonce in hicleqgy grodes
from the previous school (1596-97) year that favored Group B students. Group A

students were given the laptop computers five weeks into the (1997-98) school

vear. At the end of the first nine weeks of the school year, Group B students
scored higher in the anatomy and physiology class than Group A students,
t(11.13) = 2.16, p = .05, d = .67. This was expected since the previous bioloyy
grades for Group B were higher and Group A had access to the laptops for only
the last four weeks of the quarter. At midyear, there was nc difference between
the achievement of Group A and Group B, t(25) = .38, p = .71, d = .11. Group A,

who had laptops for the entire guerter, were now achieving at the same level as

Group B.
Grade Advantage for Group B
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Two weeks into Lhe third guarter, the lapteps were transferred from the
Group A studenls to the Group B students, There was no difterence in “he
achievement of tha two groups at the ond of the third quarter, howoever Group B
was beginning to outperforin Group A, t(25%) - 1.89, p = .07, 4 = .70. The
difference berween the groups was once again surfacing after Group B students
began using the laplop cemputers, By the end of the year, »roup R students who
had used the laptops for the full gquarter were scoring a full grade higher than
Group A students who were not using them, t£{25) = 2.15, p = .04, & = 1.11.

Discussion

Thic etudy demenctrated that students learned more in a high school
anatomy and physiology class when they had access to laptop computers, Were
exposed to multimedia software, and created projects with presentation software,
Meta-ar alyses of computer-assisted learning by Christman et al. (1997),
Fleteher—-Finn and oravatt (199%), and Liao (1492) support the tindings ot this
atudy. Studies specific Lo computer-assisted biology classes (Hounshell & Hill,
1989; Lawarowitz & Ruppert, 1893) also support the findings of this study. Thiz
rescarch demonstrated that laptop computers with accompanying soltware had a
fuavorak e cffcct on students’ achievement scores.

It is difficult to determing whether the positive ouluomes are Lhe results
of possession of the laptops or the use of multimedia and presentation scitware.
Student u:ze of laptops may be supericr to the traditional computer lab appreach.
When students use a computer center or a computer lab, computing ctten becomes a
separate activity. This may decrease opportunities to use technology zs dn
authentic integral part of learning. Compatibility issues complicate student
computing access. There may be a difference between the hardware and software
that students have available at home and what 1s available at schooi. Laptop
computers can bridge the resource gap by allowing students equal access to
technology both at school and at home. Laptops have the potential tc change the

dynamics of teaching. Students with laptops are able to learn at any place an
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any time. This flexibility adds another powerful rocl to the arsenal for
acquiring and precesoing indormation,

The small sample in this study is a limitation. Obtaining statisti. al
gignificance with o swall sampic is Jdifficult, The clloct sines reveal thar,
gqiven more power, Lhe two groups probably did differ in their previous GPA and
bioloyy grades. Given the timited statistical power, Lhe diffecrences Lthat vwere
reported in this paper are impreessive, Further rascarch with a larger sample is
necessarv.

Tt is also recommended that further rescarch be conducted on the
individual variables in this study: laptop compulers, A.D.A.M. suftware, and
PowerPoint™ software. Research is needed to distinguish their individual effects
on learning. Additionally, research is needed to investigate the impact cf
laptop computers and multimedia software on specific content areas across the
curriculum,

Laptop computers and multinedia goftware provicde a styong Jrarning tool
for educators. Additional research into new vays of thinking and teaching witn

these toouls 18 warrantoed,




References
Ayereman, Dod, (1996}, Reviewing the rescarch on hypermedsa-t

learning, Journal of Research on Compuring in_kducation, 28, huu-L0

Beasley, R., & Waugh, M.L. (199€). Interactive multimedla; ic

abilitvy. Journal of Research on Computing in Education, ZR, 71 vl

Bradshaw, A., & Joanne, M. (1996, February). besigrang a virr

through the use of laptop computers. Paper presented al Lhe Abnual

Conference of the National Community College Chair Academy, thoeniz
Christmann, E., Badgett, J., & Lucking, R. (1997), Microcompu
cemputer-assisted instruction within dilferlng subject areds: & sta

deduction. Journal of Educational Computing Research, 16, .J1k-I"790,

Clark, R.E. (1991). Wwhen researchers swim upstream: Kellectio
unpopular argument about learning from the media. Educational Techn

34-40.

Fletcher-rlinn, €., & Gravatt, B. (193%). The efficacy of

Lat s op

EEE
v

arntni

Uas - talrishe

Tty

s RO
T f=f e

List ]

hE oo

vieyy,

|t

assisted instruction (CAI): A metu-danulysis, Journal o»f Educaricnal Compest oo

12, 219-,470.

Fouts, J., & Stucn, C., (1997). Copernicus Froject: LCaTliing wWith ¢ oap o)

Year ] cvaluation report. {(ERIC Document Reproduction Service Qoo ED 410 ra

Gall, M. D., Borg, W. R., & Gall, J. I'. {1996, Educationai r

introduction. White Plains, HY: Longman.

Gardner, J., Morrison, H., Jarman, R., Reilly C., & #¥rlial.y,

[oBSR S B I

H, L4

Learning with portable computers. Computer & Education, =, 161-17..

Grimm, C.R. (1395), The effect of technology-rich school environme) =,

academic achievement and attitudes of urban school students. Unpublishe|

doctoral dissertation, 0ld Dominion University.

Hounshell, P.B., & Hill, S. (1989). The microcompuater and a-nieremenc

at-itudes in high school biology. Journal of Kesearch in Science Teachirny, I«

543-549.

BEST COPY AVAILABLE 1<




¥

Laptop 1Z

Jonassen, D. H., Peck, K.L., & Wilson, B.G. {1999). Learning with

technology: A constructivist approach. Upper Saddle River, NJ: Merrill.

Lazarcwitz, R., & Huppert, J. (1993). Science process skills of 10th-grade

biology students in a computer-assisted learning setting. Computer of Research

on Computing in Education, 25, 366-382.

Liao, Y. (1992). Effect of computer-assisted instruction on cognitive

outcomes: A meta-analysis. Journal of Research on Computing in Education, 24,

367-380.
Lu C., Voss, B., & Kleinsmith L. {1997). The efrects of a micrccomputer-
based biology study center on learning in high school biology students. The

-~

American Biclogy Teacher, 589, 270-278.

Matray, P. {1956). CD-ROMS for biology A.D.A.M, essentials and A.D.A.M.-

The inside story. Learning and Leading with Technology, (November, 24-28).

YcMitlan, ®., & Honey, M, (March, 1932). Year one of project pulse:
Pupils using laptops in science and English. A final repcrt. Technical Report

5 827

w)

¥c. 26. (ERIC Document Reproduction Service No. ED 2
Mehlinger, H.D. (199%6). School reform and the information age. Phi Delta
Kappan, 77, 400-408.

Provenzo, E.F., Jr, Brett, A., & McCloskey, G.N.

1999} . Computers,

curriculum, and culture change: An introduction for teachers. Mahwah, NJ:

Lawrence Erlbaum Associates.
Ritt, L., & Stewart B. (1896¢). Applying technology in the classroom,

irnovative strategies for teaching anatomy and physiology. TechTrends, 41, 1.

Schunk, D.H. (2000). Learning thecries: An educitional perspective. Upper

Saddle River, NJ: Merrill,
Sharp, V. (1986). Computer education for teachers. Madison, Wi: Brown and

Benchmark.

13

BEST COPY AVAILABLE




Laptop 13

Thorsen, C. (1998). Technology-based models for classroom teachers: Volume

TIT. Teaching presentation software: Thinking in

-

S

D. Boise,

Educational Technology Program.

14

ID: Boise

State




